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MATRIX TYPE DISPLAY DEVICE AND ACTIVE MATRIX TYPE 
ORGANIC ELECTROLUMINESCENCE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the 
problem wherein data need to be written to 
respective pixels in line sequence when a ^ « 

current write type pixel circuit is employed. 1 |-- : — - — § «^ 

SOLUTION: An active matrix type display device flf~ 'MZmM 

constituted by arranging current write type pixel ^' ' " ' 1 

circuits 1 1 in matrix is provided with a data line 
driver circuit 1 5 comprising (m) current driver 
circuits (CD) 15-1 to 15~m provided 
corresponding to data lines 13-1 to 13-m; and 
the data line driver circuit 1 5 temporarily holds 
image data (luminance data in this example) and 

then supplies them in the form of current to the _□ 

data lines 13-i to 13-m to perform write driving OP ------ ygftj 

for image information to the respective pixel I jllll ll " 

circuits 11. i ~" 
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rn^hv t.ises & n 5 1 1 t> r. *l e> #kx 

#m£r-f-3T*x^7V I- >; ^x^*^g 0 io 
Cio TBfcfflf iA^%!T 9 r > SrW ft i 1"5tt 

i mm<oT ?T4?-?hv? xmm^mw* 

*»*«5f f --^»©«-*tflHlM-5B»«i:«:*-t-5i 20 
^r#m t"f-5f»*« 3 BtOT? 7- ^ ^-v h y 7 x§I3l 

fzikm^hztz. fmmiimwmkof&vw&zti 30 
wiB^fBn, sfjia^ 1 ^m^-a* i> 7 > •>* x 3? ^.v- 

7 >- v 1 * * *^tp r k t f 5 «*JS 4 teffiwT 7 

[»*JS6] Pilfe'l*#^l:iSl^T*#xibtb5H*|il 40 
f&aw h V fxmc&W&liZkk fete, 

0 g& £ a w-r 5 ism* <d jfe-s to j; mm m% t c aft 

* MKDfr* x. 5 r k lc i. o T#pj* [3 Eg Id^fi" 5 iii 
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1- initial t^u 

McSi ©rat-, SufEiiiMt$Rw#^iA^R#ic|&^ii$-e 
»ff -f 5 >■ t°- ^> x ^^ffl hyy^^Wtsr 

[If*il7] flUIE^mSCii, Yu-OkV-Y kf)m 

SJEES-IS^i-S^l »t«F7y^^^, 
flWEflMMBJtt. Wia^ 1 h 7 v -^7, ^ coy- 

3k 

m^m^mm-r^mmmk^mi^ mmmtk^m<D-m 

7 > ^ Sr^-f 5 r t t -t 5 »*3S 6 |2«o T 

s> niBjB 1 n 7>i?*.$ k mnm<r>mt£ z> 

[«*^ 1 0 ] mflEPi&lHll&li, MSEB 1 , £ 2 of 

mi . -^ti(-*o*< strE^ 2 h ^ ^x ^ic 

i z'T-rmcomm k ^w^mmztf 5 r t 1 1- 
5 5 mm.<r> r ? 7- * y y 7 ^ s«*sb. 

[ft*JSl 1] miiS»(Hl^tt, ttC0lktt1«S:AA 
"t" 5 fa -§- Ajj^ i flufBSS 1 <^l:#g!)* l-9> ^xy >^ 

«#5»* 1-77 v ; x y to K ^4>kV-Yk £ tz 

WIEB^It^toSi "9 ii^-B#(c(iltilc® l asit** 2 (7?x 

1 crj x 4 v f-m-T *mmi£M k-fZ^k &4$« i f 5 SI 

[If 1 2 ] MGKftlBUStt, itjte^ l , |B 2 ©« 
}-7>v : "7 9 k Ltlilii- ©#tt*-^Ti"5 I- 7 
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:/>"x7£-ttli<\ 

iiulEfg 1 , ^2«f|»F7yy?^li, 

in&m 3] mmmmmmz, mmmmm^Ati 

K 7 Vv 7 * * coy- h i itUiejg 2 ro«#^bjft h 
7 ^ 5* * * «> y- h 1 £S?i! * fc flit Mr i" 5 ft 2 w x 4 
yf-M^-t ?r*L, 10 
BufSiB&titfR©© •) i&*i*{::H:ttE» l ilMlEft 2 

fSft 1 cox-f ■7f«^tttltt5;i5:#fit 
5St*J« 1 2 !E«<OT * f^vFij? xiSSgl, 

ft 2 coa#^)* Vy>i?* 9 /MS/ ^ -y ^ /i-ft 

-c ^ h u 7 ^li^it. 20 
i»*js 1 5 ] mmmm'&tt., wEft i ^ x ^ y ^ 

iFf- fcfiffKft l ©«#$)* k/y-^^i wfflJcSSK* 

ii»fi- 3 * 3 © X -f y , HUlEft 3 c>«#^* h 

t^ftl hx>'v : x?;$M!fflBft2CDx^ 

I?, £ fcMrfft 3 h 7 > ^x 7 ^Jflfj 

ISftSWX-i' yT-MTizZV, *{c F-4 30 

^j^$tL^«(Cfc5 1 h- 7 >- S>X7 (75 K 
WTi<" y-xFfl(CBfj|El|l cox^r y^^^triiLTW 

*JS 1 1 iEftcor ^ 7 w 7*v h y 7 ^mmmmm c 

r t i -f 5 »3fcjg 3 ism © r 7 7 -t t*t h y 7 x 

7] ffiieviblBiKHu g(rlBBftflm*'*E 40 
^#®tf5W*3i3fe«wT^x^7*^ h y nis 

V^TWfS«m*©7— ?^©«-« &WfH-5«#3b£ h 
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<T)T 9 y~ 4 ~/-? h y 7 Xli^gfc 
mflS«^mb7>i?x^^coy-h • KK>Wt 

•ftWitKMtsnsib^ftfciiTt^iBtc , mm x ^ 
7 7-m s P&mt& znzztizx ■oxmBm^^^- -v ^ 

^#|Sti-3i«*3Sl 8ieicco7^T^7"-7 1- y yxM 

^^xmmu^mtt^tix^z>z.t*mmt-rz>mM 
11 3 mm<r>T 7 7 ^ v v 7 xit*Kt. 

%L<0 iAfy&ff 5 r i &Wmt-t 5»*II2 0rd*COT7 

7^ 7V h y 7 ^IS^il, 

V^T 3 ^tE-foKit kft, fc<5jfeltf--f 7/Klib'^T 1 
^^co^ft@K*5 y -fe 7 h»#«r. ftliw 1 ^«Ecoffii))[Hl 
^/J s 7-7^»§iA^-»l^Sr s »!3 © 1 ^ft7jSx-7^ 

mmmt &ft o r t sr^m 1 1- s ft* * 2 0 t 7 
iff *ii 2 3 ] mmmmM^^mfit-t z 

fl, h 7 v -xx 7 t l^^fcilf^ 

1 I5*fecr) T 7 f^7vh'j7 711*81, 
-rSiB*IIllEtt<7)T7 7^7'^ h 1J 7 7.i*/FlI„ 

[fl*il 2 5 ] MKeMI^Ay^Sm i-A7J^t 

mfev>m$L&k <r>m\^ mzm^-AtiBzm hxmmm 
mm^mtmmmnt:W^-r^<ni^iL^xmmm^- 
AtiMr>nm%mfe<r>mmi£^z®m$m7£ffim : iF-& 

k&wmk-fzm&misZmnTtTjy^ h 

y yx5J^*»s 0 

Iff ^ 2 6 ] pfSHJSStfW f. y 7 x^tcEft^HS 
title, wtu&#BXIg|»SrS^i-S%tt*o^£|| 

ituIE«ifc:£fiD7- 7^co#7 ^ii L TBfffeH*lHl?St7)# 
7 5 UMS#w»# a**»S:fT o mmH^ k * 

fi***^ 4:, y-xifcli FK >^hu|E7-7^(c 
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S;iLt suffix- y I&tj* fe $^5^>tc:J:o 

l:F7 > ^x y £ . tfffE^ 2 F7^y^? !C 

5 Sff Srffc^-f- Z>*\'<> 9 ffifc* -v -> y 

xyt, ftrtE^r-f/^^^HTfiiftLfcmffSrMbmaEt 

LTWte*m)t^*7-('»ft-r^4 f y > 

515 f-7^^i: s iuifiSS 5 wm^s 

M 6 h y y-^ y £ Sr*1"5 d £ £-f 

2 7 1 ftimmwsmmc&ft zmmfb i 20 

am h7yy*7^t RffMi@ttlcflMaPiffcfll 

mxm^-t 5 y >- f - y > x ^ m« h7^^?-ft 

* 711/pgf. 

[HM28] mK.4>if~^>^mmm 1-7^7 
y i±, Mnes 1 comwmzk h x >- ^x y £ mm^mfi 

[11*312 9 ] HfrfE-Y >fc"-y"> .x^Jl F 30 

y tt. ifiiaigt!)ii]ifS«(cigtt fc*vcv*s c £ zmwt. b -t 

5 it 2 7 EifetDT y x w y-^ h v y ^ s**$£g„ 

[ft *il 3 0 ] lWElMfcfcOx-^HftfcRfr bftfc 
ig-fyk'- l-^yyx^it t'p-?^ 

w®Lh-fz>wam.2 7mm<F>T?7-4 7'-? v v yx^s 

f'M47yy7^i LTIr]-<7> f-7y^7?|fv\ 40 
SulEjS 1 h y y tc £ -5 

6 £ , ~i\Az3^H < ffiEU 2 rot#i^ h v>> : x*- 

± h f - y t &n&in m ttr 5 r £ £ -r 
-tzte^Kftm t mum 1 <vm^$m i-yyyy^^ 

ttffiBr-t" 5 * 2 © x y 5, £ 5r * L , 
AtTCBHtttiMBaR 0 ii^ n#lc ttflWEIG l *5 J: r«B 2 rox 50 
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B»2ro^w •7fiy«»ttii l, L^siiitnejB 
**I 2 6 ffiitoT if f^vhy? xii^gi, 

3 3 ] mwmmn^ mmm 1 , g 2 »* 

#MF7>yy^t L-CKHHSI— ©«HtSr^r+5 h y 

WIE^l, H2C0«^.?71* h7^-y^yt4, 

7 JB* LT V *<5 r £ *#* £+3 BI*S 2 6 Fd 

twr^r^ yv k y 7 ^sssii, 
rit*JS3 4] pfis^sjia^tt, MtE®{g;fjfig£-Ay) 

tzm^At>mbmm%Zl<r>m.ft%}%hyyi?xf> b& 

hy ^y ; .7,y(7)y- h t gHEH 2 h 
y >i>x y oy- h t SrgN*4fcr*jiiirt-5* 2 w.xy 

S9iEBi«tt*«oBi 19 iA^B*fci4HtiiaB 1 jsiutire* 2 

coxy -yx^^^Sli L, ^«o«t«9^^7^{- 

cff 1 «xy ? =r*^ £t 5 ^ t zi&mb-r 

5tf*rS 3 3fBit<DTy-y-.Y7V M)^xIS^fi„ 

[»*3S3 5 1 mfzmmmmiiz&^x, muw, 1 

# a « ^ y y x * en ^ ^ ^ /us /ft^ /i- Mi'\ SufE 

IB 2 com#^* h y y ©^'^^/HB/'r + 

i "J t>^#V>r irSr#mt-f-5st*IS3 4|E«WTyx 

yyv h 

[tt*iS 3 e ] mmmmv&\±, me,m 

m^bm^m 1 h^^iyx^ t«>Riic»B!S 

Mtm 3 co«#^ h 5 > yx y i , mum 3 

s k y y © k w > i h i ©ra zmmztc \± 

y > -y x y © f— y izm@t * nfc ^ 2 ^ -t '< ~> y t 

luHEl? 1 b v > y x ^ /j5BufS35 2(D^yf 

± D . ifcSuiEm 3 cD«^.?i* h x >-yx y 7)SSfj 

3 roxy v f-m^'\z. x. >k ltd Kt-y >t y- h t 
$ nfc^ffiic #?5<!:Sr s - t> h x ^ v^x y (7) K 

uy> ■ y-xp^jcMlE^i wx-r yf^tatTH 
EB«nt#!9s«««>»T?tti»*n5 c t *®®.b-rz>m 
*il 3 2iEitwy ^j-f mi y xgaft^tto 
tli*il 37] jp 1 , se 2 <7>«s*3 i t>*^ H <b«&m 

•fey-x*-fSr***^i LTfflv\ mfofiimtmffi<7>M 
y ic-^y 5 - t £ £ oT&pM^ft-tsjii 



7 

^ ir ^ x S*^S„ 

[»*I3 8] WfEiPiWilHlf&Ji, WBII**©^-^ 

mfta^msiK^ purist ¥- y t frmnmcmmzti 

IS 1 ©«#$* I- y 9 Sr#^, 

h • v-*m^w±^zm±i:imtz>*^ 20 
iEfg&#©T r --*fli©#* zmm-tzm 2 ©m^^m n 

r*bfe«-pif*ia»*«Ri-5*ik*«>^aBii*iJ: 

«nt «©«# ii^Pib^fi 1 5 wwmm t ^it, 

l fc«EE fcftjfrt- z>',m%t, mtm® k. x &w l ten 

/us ^'7tyx«^|it c 

*©JI?-C«|&$ti5 - tlCioT^©^- h • y-xpfl 
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mmm%M±, iwe**^^* n^nmrnzm^ ^xm 

IB«»©7 : -^«©#* zmttrtzm 2 ©miS^S h 

fflta^ 1 ©«#a* h7>i?x^i WIS^ttlalKldfltllE 
W*til#«rfW^5«i6*ii:0>IHfc» ifffEB(fe1fi«©« 

y 1/ * £#1-5 r t *mm. t -r % 4 1 lett© 

i»*js4 3] mm4>^-^>y.^mmby>^^ 
9 a, mmm 1 ©*#$>* h^y-^^i #«s©s^ 

y>mk%\ h7>y7?(i, 7"o^rt 
©1ti^©JIEE)j[Hlg§|dxif L-C*a^gg(f feiiTV >5 r t Sr 
#®t-t-5fi*3l4 2lift©T^x^f^V F> y ^ ^Sf 
iil/^ Y n ,/w :-: v -tr > x sfe H„ 

BulEfg 1 ©«#^i* h 7 >>-'x ^ {c i 5)*)t-*E©^ 

& t , ztucm -3 < ifjtem 2 ©*mij« h 9 > * 
5 ?t*ii 4 0 ib« ©7?7^t'vfi;?x m-tim*. V V 

Y n >v x % -j ±- > x£7F£eft 
[f»*3S4 6] IHnBPIbiilMln:. MGPi«t1»*«rA^ 
-f -5 ft r;A.« t Stifa^ 1 ©*#a* h7>yx^^ 

^lEBf^ffi #©ffi 9 iZ^R# (Ifitfia^ 1 *S i tHulEIS 2 
©^^ •v^^SrS^liir L, -?r©Sf ►) ii^T^ic 
fimiIB^2©x-Y i/^*^§rji»Tttlit U L^smmi 
ClJfll ©x-Y ry^^SreW^irl-SCt^^lSir-f 
5ff*ll4 0sC<ic©T^-7 -r:/^ h U^^ltlxk^ 

©«#^« Yy k X^xmin ©*H4£#1-5 

l-7/y7?lrlii\ 

WIE5JB1, S2i?)iSMh7>'^^lt 77 1-^hS 
7 — @KSr»rit bT^ 2> d k t -T 5 ft #JS 4 o f2 
«©r -< -/-e h y ? xffliy^ ho^^yt 
V7f^it„ 
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mw®%: h y 9 (D>f- v t mm 2 v 
7>v*?<n y- b b *mM.% tz itmm-r 5S2»^^ 

mtmm.mm.om v j^^tnnmm 1 *s«t wawejb 2 
x 4 v -f-mi- zmmttw. t u 9 rs#ic 

b P /I' 5 * -fe > X ^T^g., 1 0 

rn^rn 4 9 1 mfgg^ 1 , mm® 2 h7> 

■Y * 'Mf -V * ^S^ 5 , WISH 2 tO«#S&jft h 7 > 
x ?o~>=f-\ % /Hg/f - y £ 9 t A#l/ x :i t 4-*ViS 
kir 51**114 8fE^C0777V 7V h y 
Fn/V^jz-feyx^gjl,, 

[ 5 o i MiEffiftigi&wu au mm 1 y ^ 

Hfcfj 3 h 7 v v?x 7 t , fltr£$ 3 (7)«#yi) 

mm-t&m 3 co x -r -7 t , imbse 3 h 

yy^^roy- l> fcg&BlEStifc* 2 CD3- y/^>7 £ £ 
iiufefl 1 <o«#3ft* F 7 >- v'x ? /jSnffisf; 20x^ 7 f 

HT- K X *) . * fc HUfem 3 h 7 V V 5 X 7 j5* flu 

IBfg 3<DX^7 7*7- tc X 9 . K W > i 7* — F 4 
75^« $ tifc^ffi t-fc 5 £ t . r ti , b 7 > y x 7 co K 

w > • y— xwjtc atrial 1 ©x^ lthu 
im&wmmn<DBX'm%kzti?> z t zmmt-tzm 
#tm 4 6 fait cor ? 7 j yd v x u 7 h n 30 

xaW1*^i^^ hn^Uytyx^il, 

t -r sit #>i 3 7 Ba«oT ^ 7 ^ 7-v h y 7 x §/ 

^T«^ u- it Vv/v* ^ - y ty^i^lf. 40 
[»*Jf5 3] i)WaB»lil»t*s^T, 

^yv^x^Sr-a^ 

rnvtfn n& f>nsr t 1 1-5 it*ii 5 2 is« 50 



2003-195815 
10 

»7?7^v h ^7Stixl/^ h 

•y ^* -7-#s4fi$& 5 H 5 -I i I- ± o T ifllE* # j^*^. + 

[ft*i!5 5] f!frfSSBRb[H]Jf&tt x l ^co^-^^ic-o 
^XW&ZJk-f o»»t fe tvT V ^5 CI t Sr its ft* 
II 3 7 ISftcDT ^fy/vhy^ Xltt-T U 7 b o ;P 

[«*is 5 6 ] mmmmmmi, 1 ^^-r- ^co 

!§*57 - 7 £ a^iiif^sr , si 9 co i ^mfrT—rm 
mmmfp&ft ? c t *®w. t -r 5» 5 5 ©fetor ^ 

-r ^ 7-e h y ^ 7Sf*x u 7 h n ^ 5 4 7tyxS,i; 

itw*ii 5 8 ] mwmmm^mm- z> b 9 >^x 7 

(4, (Wfemf£®!g£1#fiH-£ h 7 > x 7 t pjafldffM 
$ n 3 * if h 7 > -y x 7 T- h Z> Z b * # m t -T 2 If * Jf 
3 7Et<07^7^-7 f y^^itixt/J Fd;K 
t yty^t^gR, 

"f 5if*rg 3 7 lEtt^T 7 7^vHJ^ .7vti|j(|i u 

[if*3i6 oj mmm^n^At>-r^m^rA-/mb 
m®m^mmmmzm£i-%rnzftv.^xmmm% 

tf-fZ>zb*<WWLb-tzm#m3 7Et«77ry:/-7 

b>J? U 7 h n 5 ^ y-tr > X .^ -x^F.,, 

[ 0 0 0 I I 

fir LTSttffeft*^ k: i o TS#HMftT?**«HiP^ 
fi oT 7 7 ^ 7"-v h l) ^ .x^=fi7l^(g(c[g L. W 
,7Td l o J: - > XVm fr^'t-i '^tWH'- ^: 
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5 * -y ir > x (J£)T> =frfl|E L (electroluminescence) 
[0 0 0 2J 

CIS t-caidftt3t3ft«SriW»i-5 r. t tiotliro 
**Pi!)^fT^tL5 «fc 5 l:)iotv^„ C conduit) 

Lr-r x -t* u -r /£ >jx- 1 K8h?*>5„ 

[0 0 0 31 fcfc'U tiELf-f^/W CO^-a-H, 

[0 0 0 41 W% E L t Y X 7 U f Cfc'^TH, Maf 
e r; u -f fcfiUf| x ^of lt*« 

I'll, r 5 >-s*-9 (Thin Film Transistor ; T F 

T)l:io xmwt 5 , T^f^vMJ^^ *St£DW 

[0 0 0 51 llSSt, T^f^vHI? X®c7)Wa 
E Lf-f *:/Wfc*itt$W*|BlK (WiPi^olHSg) 
wtt5tE«**-f UBBfclfctt. *H#fF^5, 6 8 
4 , 3 6 5 #ffi¥8 - 2 3 4 6 8 3 § ^#§r# 

BR) o 

[0 0 0 61 r<0$*W-#5B*!§JI&!i, H3 3A>e. 
91 P>a»fc £ 0 fc, 7/- K (WD aSjE«RV d d KJg 
t^fctdELifl 0 1 t, FW>«iEL* 

?ioiff)*y-K (fifli) ic^^n.s y-^x)>s« 

^tLf'TFT 1 0 2 i, TFT 1 0 2.<T>f— Vb?y> 
K troKtilJM^t^'^ 1 0 3 Hi^f^as 
TFT 1 0 2<F>¥— He, y-Xiif-?il0 6(;, 
M**2ti» 1 0 5 C-t*l-?*l*6tt**I/fcTF T 1 0 

[0 0 0 71 "T\ W«EL*^fi#<©#&g«E(4 
^fe3fc#>, O LED (Organic Light Emitting Diode) 

iBftfttS ~ i/j5*>S„ Lfc^oT, 03 3*5 «t XT* CO 
flfc<O0-CH, OLEDiLT^t- K<75te-§-^ffl^-C 
-T< LTl>7.„ fcfcL, etTCOfEPJ^iSV^T, OLEDC 
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[0 0 0 81 ±£ttjft£>W*lBl»0>ttff;tt&<Z>9 •? -Cfo 

5o *-r, tin o 5«mffi£»#yfc*8 

ffiL"<A) H, 1 0 6 t-*tiA.7/.7E{iVw4- 

SUP-tSi:, TFT 1 0 4^iiLt*+/<y? 1 0 3 

as*ftifcr±iartts^ tftio 2©y- HMfctt* 

jSSUKU ('-Til. ftU't/u) b-fbk. alio 
5 tTFT 1 0 2 ktt.m*tff3\z9l*>M£tiZ& y TFT 
1 o 2 coy- KHfirfi^-^v'* 1 0 3|:iot$^t 

10 f«t?£H5e 

[0 0 0 91 LT S TFT10 2 *J J; 0 : O 1. E D 1 0 

K-«sn5**«, tft i o 2of- h • y— ^ras 

EVg s KLJ£ OLED 1 0 1 fi^cofKfi 

i-5o ±aoJ;9(c:, H3 3lcjj«i-B*|Bl»T?Ht, —ft 
tfiVw (Dm § a*«rff i tf , ld# * iA^ff fettS 

STCOra, OLEDl 0 1 n---&am®.T-W.it*:ffiM-t- 
20 5 D 

[ooio] zviivtemmmm (kt, 

•t«u>tfc^) 1 1 1 £03 4|c^i-J; 51--^ Ml 
ttiC^^M-i, 1 1 2 - 1 ~ I 1 2 - n £*3§:H 

UBilUSSl l 3(cJ:oTil*WlL4*6, SffiPBti® 
(Ox-^HiliaCBlSEg («JEKt-Y/<) l 1 4^t,f-? 
Il 15-1~1 15 -m^aL-C##^5r#*?jl-r 

[0011] h y ^ xlS^ifTIi, 

X\ b*)t> ttjzM ■ &mM<r)f -(^-fv-i x-iim U i f£ 

[0 0 12] b Z?>X\ TtTjy-? h V ^^StiE 

40 Lf-f {c*5v^T(i, $mm*b i-x-m^, n 

(TFT) ^Uffl$ti5o tr^,^, :»tf 

l^fcftHl, ^/*$ttfcTFT(±##.(Of4^o§:^^#^ 

[0 0 1 3] #(c, Jt«W*ao^f9^*«[±lcjKy •> 
^>TFT ^J5fe1-5*^|Cf±, TSy ^X609KX» 



(8) 



13 



10 



ft<Dtt**«Wftrt W»^f i o T IJ o £ & £-f 5 - t 

&m.rthixfo\ z<»&m. H-ij(U:t*i*LfcTF 

f^fioTIi 1 VRJttf e>-0< r t k**VCfi&V\> 

[0 0 14] Mx.(«^2>S*[C^LTfS]D 
fttfcVw iitioTTFTWLtV^ 
IIVth^lfto< -t(C/i5„ OLED 

lev t h <D^T*fi& < . -v y r ro#ait ^ ft if cocf 6> 

[0 0 15] i>*»<5lfflll«rift»i-5fc»{>, *R*fJH# 
fi, -HiLT, 133 5 fc35H-**#t»*3!tf>WJR@ 
K«rS5fcL--C^5 (l^ltfWO 0 1 -0 6 4 8 4 
CD4i$g#flP.) „ 

[0016] ro««##a*si«>s*ia»fi. a 3 5 

tlfz OLED1 2 1 hy KK^OLED12 1©7 

y - kiciSns £tu y-*^«W££T-*>5 ^ >- k 

icmm (HT, r^tiJ fctti") ^f:TFT12 2 

t. iiotft 1 2 2(/)y- v t y v tom\^mwt 

ZiXtz*^ 1 23i, V— K //. t F T 1 2 2©y 

-Mc»R**L, y-x^iffl$nf;TFTl 2 4t, * 

I w=ju 1 Co x 1 Wl/L 1/ 
^RfexC-TSc ( 1 ) itfC&V^T, VthlBTFTl 2 

imm^tz *) <dy- f^m, w i nf--v*/nB. l i fj 

[0 0 2 1 ] O L E D 1 2 1 Ir^tlSfE**' I d ^ 

I d r v = /j 2Co x 2W2/I 

[0 0 2 2] *>ft^C, MO S F -7 > 7. 9 i^fnfj^e* 
|Vds|>|Vgs-Vt| 

■e*>5wtasjne>nTv>s B (2) (3) s;w#7> 
TTt^?©!*!! (1) Akmrn-vibZe ;rt\ tf 

Tl 24 iTFT 1 2 2ttt, /h$*H#rtWfciEtt L*40 
I d r v / I w = (W 2 /W 1 ) / 

[0023] -tf£t>h, *TVT<r>®m&n, mtmm 

Sfc!)roy-l-fiCox, LtviCV t h co-teg fMs 

t>, OLED 1 2 1 IcMtlZliM I d r v It JEftteWZ 
I w Kttm-t 5 CD T\ feJftiLT, OLED1 
2 l ©«*WK«riEWj:«WC# *. #(CW2 
-W 1 , L 2 - L 1 tKfhi-iXtf, I drv/I w = 
1, aP^TFTWt©tfe>otJJlJ:P>-f, 50 
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K K^TFTl 2 4 CD K u •< ^IC, y — 9 
#.128 h£Sj£$lft 1 2 7 IC-ttL-P^tSBKESiX 

/:TFT125i, KK^TFT 1 2 2, 1 24© 
5--T-"- y— XjJSTFT 1 2 4, 1 2 5C0& fa -f 

h^3ti»l 2 7 ic^ftmg&ScSixfcTF 
T 1 2 6t!:ft5i^i:4oTV^. 

[ooi7] r cDisi^y-ett, tfti 22, i24t 

LTPMOS (lfi*F7y^^) . TFT12 
5, 1 2 6 t LTNMOSSrffl^TV^c r rc>B*f"Ii§ 

[ooi 8 ] 135 \z.7ik-fmmmm&, in 3 3 i^-tbi 

^ 13 3(c>J^+(i^*LlI^ic^^v^Ti±)WS■r : -^^*JE 
<D^T'S*JC%-x.P>^5<D|C*fL s 13 5(w^i-®*[51 

CDifj^fi^CDii^T'*)?.,, 

[0 0 19] ft-T, i&trKli, »^1 

2 7£S#M{^U 7-?|i2 8l:, ttKft«(cS; 
UMttit I w^tt, .1(7)®^ I wit. TFTI 2 5 5: 
LTTFT 1 2 4t«aiS. rcDt#, TFTI 24 
iciTS-y-'- F ■ y-^ffiSEE-SrV g s fci-<b e 
^■B#{i, TFT 1 2 etiotTFT 1 2 4©^- F • 
KW >f^^M^^HT^-5cD-C\ TFTI 2 4 fifeltl 

[0 0 2 0] ,tot, ft < *D tl-^iM OS !-7 > >" x ^ 



x 2 (Vgs-Vthl)' (1) 

•T- r v > -I' /> t . 3 cD'BsiE I d r vUOLEDl 2 1 tl 

30 n izmm $ ntz t f t i 2 2i-.to tssi^iii $ n- 
s 0 b 3 5 ^-rwrnmnx-n. tfti 22 cd-^- f 

• y — XftSMHaS (1) SoVg s (C— gc-f-2>CDT% T 
FT 1 2 2*ISfd««T»f^i-5t«S&i-*iHf, 
. 2/2 (Vg s -V t h 2) 2 •■■ (2) 



20 ii 



o x 2 , V t h l = 
(1) SCi (2) 
(L 2/L 1 ) 



(3) 

<fH±> 1 = « 2, C o x 1 = C 
= Vth2i^if 3 ti5 0 

(4) 



I w tOLED 1 2 1 \cMhZm$L Idrvi HtR-W 
[0 0 2 4] -jRt, 77f^7*7|-^7l^I 

>"T F T i-Hiv ^/L'.ifKfS.T" ^ x '/ w (ciu >Tli, 
tifcipi]— *^±cDSJ#{c^L-C— SLt (HB#fi) * 
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[0 0 2 5] ^<D«UR*#tii**S;Sr«5**S6Bt? 

hi, »$\ K7-r^^«*>j^-?^^rta5cDifi'^-iaj 

/ y •> v 9 (monolithic) fSff:gii; ± o 

i/\ &5lMiB*fc>^08^**Kgw|l^f-l81LT 10 
hi, 35 if; / v * ;u t / < t- 'i-'^St c » v-fA £ c > so fc i6 

[0 0 2 6] ZZX\ ±Mi<0 r/^;V^*)5CD K^^J 

hi, S^fii •? o^ttlcRBS 

ZZ b tyfoZfr, TAB (Tape Automated Bonding) ft#r 
[0 0 2 7] *!)i/P3yTFT Srffll^fcjfgiflx 

mhtiz z t i>^w znMM&mz&z-jjx.&mzik 
*mm<omf$.Mi:® 3 7 tc, * 

h§-i3 8t*f t #*J, 0 3 7{C*3t^T, 0 3 4iP 
*?ffltf> |j H- W*Srf* L Tjj* L tV 3. 30 
[0 0 2 8] gl 3 7 {CjJl^T, x-^H 115-1-1 
1 5-mCD#- SgiW-^-A^l 1 6 &</>(?!];- /fc^rx ./ 
y f H S W 1 ~H S WmiSflt ttit^S, tLT, C 

ft ^fHSWi ~HSWmii, ^x^r-ri- 

(H SCAN) 1 1 7d»P>W»:ffl*Siv5a«^/PXw 
c 1 — w e mia-ot on/of f fH#P£tl3 0 * t' * 
-f^fHSWl -HSWmtil/if-XJfttl 1 7 hi 

[0 0 2 9] 1 1 7 (Chi, — 40 

S„ *¥^^i--M l 7 hi, B3 8lc*-f 

^fHSWl ~HSWm£jl}R-t- Sfc&CHSIR 
/</UXw e 1 ~w e m&mifc. l %*El~ 5„ 
[0 0 3 0] *'P^-r -/-f-lISW l~HSWmO#* 
hi, IK^^we l ~w em^#x.ibn/c^Ft5(C^ii 
:RiB£*-oT«*A*J*n l 6£MLT^;lf>tt?,jM£> 

(TtEEfitQ s i n ^f-^i I I 5 - l 50 
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tl 1 5-tn|c6x5. m^it), £2IMgftatt1 
1 3 tiotlR* jxfcife«iH±£DB|^(0##iA^^ 

£«&fcT*Tfc>*l5. f-«l 1 5-1~t-^U 
1 5 -m{c4-^f>tbfcltJBEh±, *¥^7fHSWl~ 

HSWm«fIt/iofctfcf-?il I 5-1-x 

-^ii 1 5-mroifffi^fi^<7)M^>(' iotfi» 

£tt& 3 

[0 0 3 1 ] r<7>J;5(C, *ip^ n y?{g%rh c k^m 

s£0>**Kfi 1 #fc>{f ^-A^a 1 1 6 Srl^M 

fflS^x-* K9-f'< (Wffex — * s i n«: WHS-TSUI 

[0 0 3 2] 

Sffl Lfc»^(C{i, 137 icfti ? 
[0 0 3 3] HI 3 7 i-fcl -^C, #*C0^4- x f y-f-H S 

^//tt^ti5„ ^rol, *5px^-vti i 7ic>M : ^ L? 
s/^ff^-h c k*vA^j§tL, SiJCD-r-^H(c*t-rS## 

k ^ *vo *fc*¥ ^ -< y ^ h s wmmm t tt % t 

[0 0 3 4] Lfc^oT, IES^#f jA^^ft9fcfc(i 
hi, *«ii^a«««a^^S««* ( b^5B#^(cfc^ 

fimte&iixi^&m&hz. i-/«ct>^, w»§iA^ 

»tii^-SrllW*t?ff 5 5 , «*.«B 3 9 

[oo35] 0 3 4 iz^Ltcmmmm3m<r> 

t W \z m cmf& t f£ o X v n 5. * <r>tt % i 
LT, tu'ii l. f- J: *■> ■ft-uB<7> J r r — ^ K 7 -f / < 

1 1 8 frffilft-TZmffi. K7^/«CDl-CDm(7)i 

[0 0 3 6] *^s^!-±, ±SiwaHcM*-C*$*ifc'l>© 
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[0 0 3 7] 

[mm * mvt-t s t * © ^« i ttBtiST^f-f^ 
pagans >it I-, r;h,fe#w*iai&«r»*-3ttBc 

*rof*— ^IfciHEilSfrT&S****, HIM***:— 10 

_i.f*«F L fc fttttt ©IJTitiSC* CO ? iH CO# * fC # x. 

ioo38] ±ia«^coT ? t^vh)^ *mmx% 

mftliltec: J: 5 #®M»g^coiljiHf *<o»£ iA^H 
[0 0 3 9 J 

[oo4o] [in mra*] b i ft, *mm<Dm 1 * 

«WcLTV>5„ rZLTfii, m?lJnfT»|lf^lE?tJ^#iJMffi 30 

oT*LTt»5. rw*^fiiJ«u:fi±, ff»P31S l i <o# 
*JKx— ^SrWil&t-^m^Wx-^an 3- 1-1 3- 

[0041] tmm^mt&<Dt\-mzi^ 12-1 

~ 1 2 - n SraWW»-t5**iB«EttllIK 1 4 ;^Cf 6» 
*l3 £ 1 kid, ^r — ^fg l 3-1-1 3-m£rlIfW5 

»ms§ i 4 (ifiiitf ^^ n uis* $>frh & r> , 40 

©ffl^iSgj^iiBI 1 2-1-1 2 - n 

rofi<W«SK#t&^M©«$fc Kt-C^^K (CD) 
] 5-1 — 1 5 -mtiotM^iltV^, Sifc*f 

@KJ tfCf ) 15-1-15 -mil, fcflAJftJJf*- 

*m 3-1-1 3- m <D&-m-mm£nx^?><, 

[0 0 4 2] <r—?mt*7J/<®f&l 5(7)t«K7^/< 
m6 1 5-1-1 5 -mic«, W^A fjB 1 6 £ilLT 
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i-i 3-mmz.m-fhtitzmMh° : 7-{ 'mmi 5-1 

-1 5-mii|l]-ct)fI^A^,Sl 6£#fflL, rti%3# 

^fiwt^ffl L-ooitf- * nm <o '^h^'ii •? 0 mm 

Y^j'^m&l 5-1 — 1 5-mj£fi±£ feld, tMPx* 
+ + (HSCAN) 2 3iMfrB*$&&$gapflr 

e A 1 — w e Am, w e B 1 — w e BmiWJJl 

[0 0 4 3] M^^rtt 1 StCfi. *^X^-h/vU 
xh s plb'io:*?^ y?m 5§h c k^$^„ 
^xJf-vt 1 8 fitffl x fif y 7 b V y x ^f)^,t £ Y) ^ |g| 
2C)^-Y S > :'/=?- + - Kw*i-J;^{c v * x v - 
h s p ffyAMk, n ^•ft-t h c k (7)S# 

IliOWn vw e A 1 — w e A m, weBl— weBm £-|HI 

<^5S^i-5„ ww-e, «Atf»*a*nwpfs^-weAi 

— w e AmtD#* (i, StjA^flJftlf-i-w e B 1 — w e 
BmW^-^fCx-I LT^attfc^-Y S 
[0 0 4 4] ±tC#s£©fg 1 57?f^7' 
■v h\) V ^S^gll^^T, H^@if§ lit LT 
(4, f^±{4'IH3 5{ci^L.fclt^#tiA^iyc7>jlf*lH]gg^ 

fflv^6>*i5 D z.nmMM^^-mmM^mi, tm. Lit 

i 5 tc, 1 l LT. «»tfi(c Jzo 

■C»lta««fl||S*l5***-f, MxBtiELff (O 
LED) ^fflV^ittt, 4 OCDT F T Oftft^— h 

Zft L , »Sf - ^ ^Sfe'cD^Tx - ^ fj 4- x. & 
5i3l:/j;oTi^„ ft*?, H^HJ|&1 l t LTIi, 0 
3 5 (C^ Ltzmi&ffif&<D h <T) td Pg^ $ *l 5 fc CO T fit f£ 

[0 0 4 5] :rT, %m,E L*7-cO«igcO-«!C-o^ 

mm M*.tt, US) 2 2ML -?:<oJ:(cS P>lclE 
TLMi£JI 2 3 . %%Wi 2 4 . «7-KSS 2 5JJJ; U?ft?- 

aA® 2 e *mMmz^x^mm 2 7 ^jr^L/cm, 

r<D#«S2 7<D±.iz&mfr^ti:Z>%i2<nmm (Mi 
tf, HUE) 2 8£Ufi£Lfc«J&£&oT^;5c <£■ LT, 
SB l ©««2 2 2 com«2 2 8 ioiBlcBiimBEES: 
EWOi-SwtT-, %3t^2 4\Zt3^xm j f-bjEJUfimti 

[0 0 4 6] ;co^-«EL«7- (OLED) Sr^tfpj* 

..hi* L fc ± 9 K , fg»* f- i L t -^{c 7 

^Steit-^Jt^ttfcTFT^^^^tL?,. ^LT, r. 
(c, ^SMUBniBllS 1 4 t>[3«(c, TFT4 f cOEJEgig 
5- 1 - 1 5-mfCoUNTt, W L«^<^/V (^7^ 
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mm tier f T?£t°(r>\»si&m i F-\z.£oxmmc&i&-r 

5i?t:LTfcA^„ fcfd'L, Sit Ky I' /<|§]I8 1 5- 
1 ~ 1 5 -m*«f LtS^^itgitS^SliJi 

[0 0 4 7] [JfUHJSM B| 4 {± > f-?SK7-f/< 
5 £«fifc-f K? Y '<E]I8 1 5-1-1 5- 

15-1-1 5 -mW#* n CSSSfll 

CO 0 4 8] IU4*^^f>*^J; #09fc:{SSSjJfc 

Ky-Y'<|n]j&tt % 4 o»TFT 3 1 ~3 4£Sj;L K 1 oCO 
3r-t^v-* 3 5 frbMf&£tlT\,^ 0 ^omtoMX'tt, 
TFT 3 1~3 A<n-X< -c x 4- n u OSfMt T I > £ 

v\ 

[0 0 4 9] @4«3^T ( TF T 3 1 tt^W/-7,^ 
fe*^nx^*SP^«)5KLT^5„ -C0TFT3 1 <n K 
I- Y >' , TFT 3 2, 3 3 0#V- itl^T F T 3 
4 eD KW-Y ^t'^fr-iim&ZilX^Zr TFT 3 2 
H, ^WKK ^fB-§-A^il6 1 6 \Z®mZtl1t% 1 <0 20 rattTFT3 4£±oT««WHJHtt£HT^5©T? 
^ ■y^m+Xh v ) , ^©y- h fcttW 1 ft&M ( 3 ) iUSffck L, T F T 3 1 BJ&5ft««-eftfM-5. 

^m^-w c .\t'H-7Lt>ftZ>,. TFT3 3fi, ^:»KK* Lfc/K-t, ZW— h • V — Xflfljcji, 

Iw = jCosW/L/2 (vgs-Vth) ! (5) 

X-¥x htlZ>mi±V g s i^-f 5. d ZX\ VthttT T 3 3 t±. **r*«s9 3 5 OffiHSmffiV g s [rS-ol^T 

FT3i©uv>t ( Mtt*-ryr©umift % Coxii x-^H i 3 ^iEib-rs. 

**/P*X*>£ D a*»TI*. *-fTFT3 4S:#*a*«i:U L*»5 

[0 0 5 3] fttC, flfl, ^2<D#t&^flJW@-S§-we itT F T 3 2 t-f 5, UP T F T 3 2 Id % 

A, weB«r#I»ltt5„ RL<Ht, fc-f. Jg 2 4oTTFT3 4^#i«lit5:tf, *?gy- 

OttMSiSt^w e B ^fik^i LTT F T 3 4 30 ^ iA^^H^J-ff ? 5 C C ;i X\ fiisfc 

S-#«a^te<bi-5„ r*ufcJ:»K TFT3 lw^-h WcsaHBlW*^-*!*, »2«>»tii*«Hlfis-§-w 

• y~*ffl^£ CfcSffiV g s tf*vs<is? 3 5 (Clio e B frim®. kKZ Bt^Xtt W&X*> 5 «W hZAK 

TflMt^ns. &^X, ® l ro»tiA^-»JWf a-w e A Zffy'&tt&Mnm (Mitf, ?fc«DSflt K7 .Y^BB^© 

*rftu-i^t LTTFT3 2^#a*a«#.t-f-5 - i t Sti^y*- V) i£ftX&l\, 

i "9 , *Vait K 7 -Y ;<\slV& t MffiMC S i ^SMWl-ii [0 0 5 5] Kl&ttWf d e d 

»r£ft-5<£>X\ ■Zomzm.ffiMC Sici.r>xm<r>mU K tUifiii -<c) if-st, T F T 3 1 /Jsg&fnftsJScXiMf 

T^^HKftWL-CSti&^ftfT^ridS-^tS. TE-g LTV^ixrf, T F T 3 1 Sr«Hx5«flEtt, 

I d = ,z C o sW/L/2 (v g s - V t h) ' (6) 

X-^&kftS, :fl*sf- 1-3 [CilttSilittfr-S (0 0 5 7] iv>x> 111 1 (w^i - ^ 1 ISKItH§7 

^5, rtLiiftco*#iA^.«i)£ I w(- -&-f5 0 40 ^f^7'v h y y yS^g&c&^x. Blffelggi l 

[0056] -r^fc*,, B4t*i-ia»t±, mmmmM t Lti3 5w*^*$ji^5w^iHiK^fflv\ a>o« 
x#§ iii^fc**?*-* s i n &-&&mmzmmL m F7Y/« 15-1-15 - m t vxm4 ©«t 

mL^mmmxr-?mi 3«rMirt-3««s:*fi-s 0 [0 0 5 8] ^Lfci ^t" * 

$ ^{C-fORi^^fc^T, (5) it, (6) 5tcp<D3r-V 5px^— h s p <r>AJj'&. o : y yff^h 

^^^V\ -r^^tj, H4(C7jN-[Hl&Bi, TFTO« we AT -we Am, we B 1 - weBm»Stf 

iflbotKJckT, »tiAStlfc«^{ftirE#;tC^L^ 5„ •»i&^A0fff^-9-w e A 1 ~w e AmO# 

•ait-e^-^IR 1 3 ZmWrTZ Z t 5, 50 * ft, #tii^$IJWf-9-w e R 1 ~w e Bra®** (C^ 



?:<r)>f- Y \cnmfflB l 7 Sr^ L-CWttfflfMt d e is 
^•X.fciv5„ TFT34I1 froy-7#TFT3 1« 

- MC[i^2cO**^^$iJWI^-w e B^#x.?>4x5 0 
T F T 3 1 <T)f— hto £T1T F T 3 4 W V— x t i r 7 > 

[00 50] m-. ±mmf&<nmm h"? ■<( smRnmWt 

[0 0 5 1 ] Ky-T ^lpJSS-co*#iA^Bt^(±^ 

1 W»*iA^*J#ft^w e AfcitF'® 2 C> T A iX^Mfp 

d e Sr#31^^« ( i ^ X tf«„ ; 

^mxm^X'JM 1 6 iwitftlK 1 wnm&iMc s 
^i-5-i-!c.t 19, TFT 3 2»y-y SrilLXTFT 

3 1 Km^&^mm. 1 wtmtiZo 

[0 0 5 2] ZCDtZ. TFT 3 1 <D?~~ h • K W-Y > 



(12) 
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- ;fi i", </> g$ ;A,:;A(|jj<J.il'H S|-w e A 1 — w e Am, w e B 
1 -w e BmtH«U, ffi §-A/j$l 1 6 ^ftfttt® 

[0 0 5 9] ^rLT, u -y ? h c kfe^oy? 

5>A^3 t « mfi«m»fc K-7 '«IU8g 1 5-1 - 1 

/J>. -f-<TC0*gft K7-f'«l 5-1-1 5-mlC# 

ft* d e /JSil^ttffi^ <t # , k # g ro££fk 1 2 - k *s 
S^^tLTV^CDT?, 4-; Sit I 2-ktcff^£HfcjIf* 

[0 0 6 0] 1 2 - k §r#j!tR fc-f- 5 

ME) «r#o«fc5fcLTV*.5. fcffU ^©e»jSfe»c43V 
Tfi, l££*l»ffl (ailftt, 1 7 u-AJMIB/jfeaEll 

*W0 IC, fSaSK^'f'^tDfgl 5-1-1 5-m— CD* 
tii^-t, f-^il 13-1-13 - ni(Dlt«5i/ U 7 



[0061] [jfS2i@F»«] Bert, mmry^^mm 

1 5-1-1 5 -mO«iroiaK«S:*i-iaBH-e*} 9 , * 
l/Rn = //nCoxWn/Ln 
£r#3„ ' IT. TFT 3 1 ^NMO STfc6cOT\ & 
W?£'<7 ^-^(-ttis^n Sr^LT^LTV^So R n fi 
T F T 3 1 ©ft-frA*** 1 6 JtfcHHHSJJtT*) 9 , 30 

R n = 1 //" (2/inCoxWn/Ln 
Sr#5. i-JiCfot, TFT3 1dA^ltftRnttf#iA 
I w©sp;#»fc:KJfc0lu #t-##a^«lS I w 

t =C s x R n 

[0066] m^xiiB 1 6 (eft znm 

TFT 3 lCOA^ffittRnCiStiA^mit 
I w*Vh$< ft & ; - fit '>-a$ K-r 5 O X\ >b£t£V£M<D 

a* 5 * vMi # ii^sf pa na Aft raa-e *> 



22 

■£>■> 

[0062] mefobw <bfrt££ -) *mfc&znxt 

K9-f/<0K«t, B4c7>lHlit'S*7!CjPx:T, TFT 3 I 
fc««EI|[CSi:OlBt, ttSx-* s i n 

KIMitWttTttft?-*- 5 -r > f-yyxmmKl by>i?x 

?, it)TFT3 1 tWISWfSPMOSCTFT 
4 MIITFT3 2«r^LT«BlltUfc#l*fc/j:o 

"Ci ^5, r <nm$L\z i jaii\ ^lEjft k 9 7 ^0j&—cDif 
10 Wf—f s i n <n>W£&Zt-&. H4CDn5IgS^JJ; n feSiit 

[0063] wawta^fcas^-rtt:. - »k s 

H4CDiiis§^|i7>*ffi K7-r^<tgiKi-m?jft'fiB: 1 wi-;»; : 5 jA 
«8Hics(7JWAjst(irtaifcjb«iiiR^ft©T?, 

(ElgS<7)fiJn;«ll4c>TFT3 llliot^SS-^ 
^/Vrt^W TFT Ht-«ttra»|6^at/h $ V fV^x. 

tifiA^ffifii^i^v^fc*, fS-^-A^Jii 1 s<DmMLtf>%it, 

[0 0 6 4] @4<75|5]ggf ! ((75»^tc:ol> 
T, «#3A^-^i£:^/ t CR#W*#*<5„ ffE^^, TF 
T3 1 Hty— h • KK>-||DITFT3 4|Cj;otfi^ 
Sn, f«oTfi&fa^«E-ci!i#;-r5r t^Sit. mo 
s f^v-^^^coit (1) cowia^^'—h • y-xpflm 

(Vg 8 n-V t h) (7) 

«32 (47+n y^-cfc »J JSttWt*a-*"5**, T 
F T 3 1 tCtfc-<T+#/F S ^ffifitfjt t tt 5 «t 3 fCKStT? 
# 5 fc fc, * cogMf tt*S-t 5 . 
[0 0 6 5] ( 1 ) St, ( 7 ) it<£ <9 v 
I w) (8) 



(9) 



[0 0 6 7] #tii*.t#|BS:^BIi+5fc*tt±» (9) 
TFT 3 lOA^iatrLRn^/h^ <"f-5»Y>»4S 
*>5« ^o^fttcd, iii XMl'im: t-Lf >p i I Wi.mk k .t 



f 5r <t^%^fetL5^, mn^^W^cotlA^ffi 

<„ *)5V^±, TFT3 1OTn/Ln^t<t5: 

}gitiT'TFT3 1 §rffiffl1-5C 1 1:45ft*. fft/J^/ 
■< Xlc i o T,llft«i?ft *5f?# $ n^-f < ft 5 ft if ^jg 

[0068] H6^iais««>iaK»f^icov^-c 



I w?;fie.iAu'!EMr^;^x . TFT40 /5 5 t&ft®J»J(-t*i!) 
•y (1) tftot, 



50 
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I w= u pCoxWp/Lp/2 
iAffc D io„ ZZX\ TFT4 0#PMOST'I)5© 

Iw=MPCoxWp/Lp/2 



H» ^7 >• K*£*& Lfcff ^A^Si 1 6 nWEtsXXf 
T F T 4 0 (Df— MHJEE"C£>S 0 ^ 

I/R p = (ip C o sWp/Lp (V i 



(13) 2003-1958 1 5 
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(Vgs-Vtp) ' (10) 

* [ 0 0 6 9 ] 11 6 ©laBH-ett, ft^A^J« 1 fiiSTF 

(Vin- 

Vg- I V t p I ) 2 (11) 

i [0 0 7 0] (11) SC-Mffl^ft-f-A^J^ 1 6 <D«jE 
V i n T*^^>-rti(±\ 



n-Vg 



£r»5„ Rpi±TFT4 0»©fA*f 1 6ii^aM 10* 3 C 
»KT'#) <0 , "tl^ff r;A/j^ 1 6 (?) A^ffiMT-fc ★ 

R p = 1 //" (2 „ p C o xWp/I. p 

t = C s X R p 

[0 0 7 1 ] ;;ttlt^^)tt> (13) a, 

(14) &\z£ilt£, ##ii^ff#£i&:ttTFT3 lj-ffl 
tS^yy-i' (Wn. Lnfti?) £B8fl*fc<, + 
+/HFT4 OlCiot^iStV^lK-feS. fft 

TFT4 0WWp/Lp4-A^<iS:^t-tLtf, 20 

(13) 3tir ioTffit^ff-^AArSU 6<DA^ffifr[R 
pM^<t5;i:^t^ ( 1 4) itiCioT*^ 

^iiA®^ I wcDA£ mFT3 1 0V?7;<— 

V d < V g + | V t p | 

tm^^xh^\ zzx\ vdfcitrvgn-tix^Jx, 
[0 0 7 4] »f i&*l*|inia*|H»cfc50>W\ Jtt»'< 30 



(11) 



• 1 w) 



I V t 
it. 



P I) ■ 
(1 2) 



■ (1 2) 



(1 3) 



(1 4; 



V t n < V g + I V t p I 

£»< C 

[0 0 7 5] Lfe^ot, T F T 4 0 
$-ar5fcfe|c{i, (16) ^sfifcOStoc t s 
ti. mXSZf- YWSLV g = 0 T-{£ffl-f 5i§-&!c!iv t 
n < I V t p I t htz <0 „ fe 5 l/^i V g £ 0 Vfli4 

[ 0 0 7 6 ] ±3zS Lfc i 9 le:, T f T 3 l tmmmc S 40 
fi, pft^TFT4 0) ^itt^rtt, *m« 

K7-f -^©K^ «»Sf-^ s i n£>S^3£^£@4<£> 

^•©wra^ic^i-wfi^A^iSi 1 6 zmftpmiz.®.® l 

^lHg|l^5c7)'C. /^;Vt/^*/^a«iaMC S too 
£5„ 50 



*m/i y xwttw^kSrff ? r £ * < 

[0 0 7 2] «#iA^^^3gft-tn(f, — Jt0>B$IWrtlC 

n -c7>ft#A^n 1 e zmftmmcfem Lx&mcof- 
x\ s<*;u t '<*^f>mr>mffimc s t nmnnm&ik 

^, ««aiics«)«ift«rHd«i-6riasT?#5 c 
[0073] tft 4 0£t&fa«lJfE-e»jff$-tf: 

5 fc aoro^jfejcoi, ^au Fii^-f , mos h v> v-.x ? 
^g&fa|gi$T*SW1- 5 fc * * 9 ic ( 3 ) 

(1 5) 

♦ Sir, TFT3 llttO^-h • KK^TFT34 
ic J; o -c fltXft idM^g- £ixT:fc >? , jfch. 5 u \c 

$>5^\ r ill* T F T 4 oro Ku-f>-16:v gTtfe 
5„ LfciSoT. (1 5) 



(1 6) 

[0 0 7 7] !fe*3, ^Hgg'BSjT-tt, Pft*/HFT4 
0 §r T F T 3 1 ttiisICS irWfFiltcTFT 3 2&lfL 

xmm-tzm&mntk m 7 \zm-t*. 5 ic, «ffg 

t/l-T F T 4 OSrN^^HFTS 2Jcftx.T®lt N 

ropf-t^n f t 4 oi^yt'-^vxfit x^ 1 
-/^ (06roTFT32) ^WffiSt^Srftfc-BrSioJct 
Xh, ±E<z>»^iW#offffl5»*Sr#5Ci4:*s-p* 

[oo78] cm 2 mwBwi @ 8 (i, *&m<o% 2 n 

^t^n-^@t*D, H4\ HI irP^^fCfilH 



(14) 
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K^^iaiSi 5' coMsfclcfoZ. 
[0 0 7 9] 1-/£fct,, m 1 S»lt*ltf-^« K? 
-<'<iH]B&l 5fcl ?9»©*«K7Y^IhI»1 5-l~l 

?Bh*74 1 5 ' *• 2 5IJ#co*»| 4 1 

5A-1— 15A-m, 1 5 B- 1 ~ 1 5 B-mT'M 

l-cv^s. rn?>2?!i»w*«EK9'r^ia»i sa-i 

-1 5 A-m, 15B-1-15 B-mi'fi, \tf/Xfi 

si naS0yft#ii,5„ 10 
[0 0 8 0] 2$f£ff>tt%K?>r/<glBl 5A-1~1 
5 A-m, 1 5B- 1 ~1 5 B-m(Ctt$f,(C, 2*CO 
$|tfpg| 17-1. \ 7-2%m LT^»*»fc 2 $tttt£ 
ftfMWS-S-d el.de 2«SW. rtl^eOpKj 
S'JWS^-del, de2li, 09ro^>>^-h 

[0 0 8 1 ] *¥*=*-r-M sit, m^<r>9-< 5 

> y ^ -V — r (C -tH ,fc -H.1 , 7kW-7--9~-~ h^Jl-X h s p 
<nA*^, 7k¥^ p -y^im^rh c k <oil# (A*,±*st? 20 
*s J: F# i) ) K#(g LTs l 3M£<?>*# ii**9» 

flT#w e 1 -w e m*JRfcJ&!£i t^ioTV^, 

~ to i mmcom^ &&mmm 8-w e 1 ~w e mit, 2 

&<»WBl K9 -< 1 5 A - 1 - 1 .5 A - m, 15 B 

-1-1 5 B-mlC#W&£ix5,, 

[0 0 8 2] [03 laiggfij] ii on, mm k -7 r ^0 

S&l 5 A- 1 ~ 1 5 A-m, 1 5B— 1~1 5B-mW 

Si3^> (C it m- ft W*c ft L T * L T ^ 5 . *09 ic« 5 W.M 
K-7 Y AlLl^ii, 4o©TFT 3 1 -3 4 it/ 1 OCD 30 

* + * 3 5 !&» P> ft 5 iHlKffi^t ov >T tt. 

H 4 co«« K7-f ^®fS t m CX-h 5 C 
[0 0 8 3] TFT3 2i5i0TFT 3 4 

fc*Wp-*-«ISl&0>*|j*-<?*>3. rtofiJ#P!H]SS«:, 3ot5 
^ 3 6. 3 7, 3 8 tJ± IF 1 o<ON OR 0J& 3 

9^6>fl¥^$ttTV^5o -Y 3 6 f±, .*fx + t 

1 8 ^fcflt^$n5S#iii^$lJffllffi^-w e crM^K 

feLTNOR@jg3 9Ct»-i-«)XAtLTft«t 

5„ NOR0JS3 9(± N {SffUl 7-1 (£fcfi, 1 7 

-2) fraLT*tta»&{JW&£*x5«»*#pftr*d e 1 40 

(tfctt, de2) SrHH*coA^J<t LT^S. 
[0 0 8 4] - (ON OR 085 3 9 *rffiii Lfc|glj)f|lJ«S 
fdel (tf;(i. d e 2) (J, {tffiT FT 3 4 coy— 

TTFT 3 2 toy- SitS. -f W<-* 3 7, 

3 8(1, H2cO^-Y i >y-f--v— Mdfc(t5#;2(0»# 
e B lC*H-5S& 1 <0*#jA^$IJ^Ift-g-w 
e A CD'MHmm KtH Si" 5 SJSBffffl U NOR 0f§ 
3 9^iiiiLfc»SlJWl-^-d e 1 (4fctt, d e 2) 
Sr^aa««PlBI»tjiC>*-CT FT 3 2<Oy- MC-^tL 50 
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[0 0 8 5] _hie#f&<0««D K7-Y^lH]g§MfcV>T, * 

1 3 ^mm-tzmrffrfi ? a 

[0 0 8 6] ~ti\Z.toZ-X. *Mfc«5*«EK9'f/<ia 
8&T'ii, PKffl^ftf-d e 1 (*fc{i s d e 2) #r#il 

as "j fit t ft •? , mmumis^ a e 1 (* fc«, d e 2 ) 
tcfcpj-rx-^iu 3^iM)j-r5tt-«^fts 0 

[0087Hy^-?3 7, 3 8tt, JfeJ6LfcJ;5l= 
jKf@fg^«^LT^5 0 cc?).Y >/<— » 3 7, 3 8CO 
SMfKffllcJ; t> , 4 ^m%~- <o»# jA^M-j 

Bf, TFT3 2Cjfe4otTFT34**iHfttit 
ffiS-ftf-^W^iA^^ff 5 J: 9t:LT^ 

[0 0 8 8] ^V^T, @8^^-t-^2X-M^ffiiC#2,T 

i?v^>f y-v n y ^ x^s^tttcisv-c. mwm& 1 i 

t LT0 3 5 co«fl|»^iA^.®W*lH]SSSrffll/\ i>of 
jjg K7-f^l?ffi 1 5 A- 1 — 15 A-rn, 1 5 B- 1 — 

1 5 B-mi: LTBl 0©«SE*tii*a«jtK7>f/< 
iHj^SrfflV^fcm-g-coliif^o^T, H9co^-T 5>yy 

[0 0 8 9] k #@©7&3E« 1 2 - k cOiltRMFflK&l^ 

ii 6^^^icoy-^iiK7'i'.'<?ij (matK^-f^N 

fgl 5 A- 1-1 5 A-m) M 5c-j L'CSUr - ■ '/ s i n 
<O#tiA^5pj||tft5 0 ^coPfl, 1 8^ 

btt^KT^ n^hek i;*fj£ LT#ir i&^fWffllff f-w 

[0 0 9 0] k + i # g co^-t^ i 2 - k + i & 

m VyJ^m&l 5 A — 1 — 1 5 A-m{C##iA*ixT 
^or-^lcLfc^oTf-^Il 3- l -f-^il 
3-m^||iKl$H5„ C(7>>$, K«)flJ#«-§- d e 2 tt 

$nr*3 5. *2coy-^iHK9>f-'^ij (*«fc 

h'9J ;<m$& 15B-1-1 5 B-m) IcM Lt»Kf 
— i noyWZ&WftfrtiZa H2?)f-^i Yy 

•f/^lJll, ^O^fi^'f ^/H-tJ^T, k + 2#@(0 

i 2 - k + 2 as»«$nfc £ t (cy-^jiin 3 - 
1 - 1 3~-m&mm-tz a 

[0 0 9 1] :©i9t, jsi, »2©f-^iBK7-< 
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/<&l (MM Y*7 Y 'M»!SS 1 5 A— 1 ~ ] 5 A-m, 1 5 
B - 1 — 1 5 B — m ) 1 2-1—1 3 - ri ©ft 

K7-r'<!HlSgl 5' ^€>#Sj&^4oJ;tfx-?3iU 3- 

[oo9 2] ^mmmmxn, nrnvsj^mis 

1 5A- 1 ~1 5 A-m, 1 5 B- 1 ~1 5 B-mt L 10 

t, wi on*-rm86»#a*i!flti!tK7-<-'<ia»*rffl 

T'(i/i< v 04, P 6 *> J; » 7 K >7<i-«:^* £ ii^f9 

5. fcfcL, Hi 1 O^HSSMwiJ^lcfi, 
ft #w e 1 ~w e mSrA^J-t-Sft-tilliS 1 AT-#fti>fr 
», 2*£>Si-f 512 4, H6*SiUfH7«)|ailW»ilJt 
^Tx-^*K-7-Y^|IlKl 5 -J- 1 8 irco 

re ^^-r 5 ia«*« * t-M-r- # 5 1 v > ?*(]£#*> 

[0 0 9 3] Sfc, *M&®»C<*6X^x^:/-^ \- y 20 
X<nmM 5 A- 1 — 1 5 A-m, 15B 

-1-1 5 B-m£#i-5»£i&*»f£*£7i-S;ii: 
z)ilLl^li. «*A/J*1 BSriS^lSlK M?iJ» 

{ 0 0 9 4] HfrWiKi, m 1 1 (•' l. 0 tc, 09*.tf 

2 *©ffi 16-1, 16-2 Sr^ftS tit 
tC, 'Kit Kv^HJj&l 5 A— 1 - 1 5 A-m, 1 5 B 
-1-15 B - mSrHOAHM^fl- h ti^ft t \Z-fu y 9 30 
ffcU Hjflc '<@S§ 1 5 A— 1 — 1 5 A-m, 1 5 

B — 1 — 1 5 B-mfc^-f S^rofeflS^cOx — 
&**rflr#AA*l 6 - 1 B0>#HI¥3W— 

16-2 jCitjxJpHffi*?** i 9 iC 

[0 0 9 5] rcD#^4rMSr.iT*, *«£K?-<'<iaK 
15 A- 1 — 1 5 A-m, 15B-l-15B-mlI*f 
L T 2|Hl"-oi..]n.V;i {*?!!!,:) sgf-? s i n 

RflSKLT. ffi^ATJUl 6 £ 3#J«±tS!tt 

[0 0 9 6] *fc> ;©J;?lClSK7^/<[HlKl 5A 
-1-1 5 A-m, 1 5B-1-1 5 B-m£ig<7)*r.fly| 

£ t \zfx3 y ? it L tzmi&<nr 9 r^vh 

*s, - »»^-ici±, ««s»§ ii^smi« k 7 ^ s*m» t 

[0097] -rtefrh. m 1 2 II -jH ). 9 U, A •', 50 



#M 2 0 0 3 - 1 9 5 8 1 5 
28 

Hi 6-1, 1 6-2<D/\)MK, ^yf-?>xfl 
fflh7yyx^, (f)x.liPf-V^HFT4 0-l, 4 
0-2£»A-f5t hh\Z, wttbT F T 4 0 — 1 , 4 
0-2 *-#T~ h *r ^ t > Kmfy-i. "9 t.S^-5tcr»'< < 
TXSjEfitVb i a sTvM7 7f5j;9|ct5, 
T\ ft *A73lS 16-1, 16-2 |Ctt-**l-pjh,*4i& 
ICsl, C s 2iSflPfci-5d», /WT^SffitVb i 
a s 'i-jiji'ilCn^lt-l-^lf . P f-r t-'L T F T 4 0 — 1 , 
4 0-2 SrftfMRfc-ClbffsS-Bra r i iPTt 5 0 
[0 0 9 8] Z<7)£y\Z, W.Mh'y-t^mt&l 5 A- 1 

- 1 5 A-m, 1 5 B — 1 — 1 5 B -my--' n y ^ ft 

St- ^ co» * a*«ft«M*i»l*-eiM^t-5 -f y ^ 
(•7>?x^ 1 MiliPf^^/HFT4 0 
-1, 4 0 - 2 £#ffllCsS:i:)\ ltlf,TFT40-l, 

4 o-2«wp/LpfcA#fett£R£i-3;:*-e, m 
6 oHJgSiaWw^ i IrI^cobi* i •? , ftiMI-7 f •< 
[HlfSl 5 A- 1 -1 5 A-m, 15B-l~15B-m 

[oo99] ^ !c . ^2 ■MmnmirM^^m t l 

T, 113 {C/r-i-fflfi1t^«6 - t "TffiT'fcSe III 1 3 

!C/j;l .1 fc, ;^ff/fili:«57^7-f -/-v i- y 
^xii^sitii. Hi l (nmmzMitx, T~?m 
1 3-1-1 3-m£r^i*!:T-2#WU ft^M^C±T 
WffltCx'-^ll KV'f ^<IhJ!§ 1 5 U, 15 D SrRBE L/t 

[0 100) IfflS^ *?X^ + tl8U, 18Dt> 

1 1 oMtf?5; ±W©7-?iK7^^0 
Egl 5 U (I Srt I. T 2 wfn ^X)M 1 6 U- 1 , 1 6U 

- 2 ft hti. TfW7- ^ M K 7 -4 1 5 D {C 
>Ft L t 2 *<7>{f g-AT^ii 1 6 D - 1 , 1 6 D - 2 ^fgtt 

[oioi] z<Dm<nmm\zfcz>mi&*&z>z.t\z£ 

•J, b.T(?)f-?8K7^/«l 5U, 1 SD^iti 
fnilt?)f-?Il 3U- 1 - 1 3U-m, 1 3D 

- 1 - 1 3 D-mtf>EHS;5S|g 1 1 <OffifiS;CO#^-c75^^ 
T'^rtft, #x — ^H 1 3 U- 1-13 U-m, 1 3 
D — 1 — 1 3 D-mrmm^ftt t£ n , ZtofttttJ* 

[0102] $(bic, BlrtiMtT^it^Si 
1 2-1-1 2-n?r|i3](l#tci^:-f ! oStR- **}A^Sr 

jA^B#p f flSr2f&!iT#5fc*6, 7-«l 3U-1-1 
3 U-m, 1 3 D- 1 - 1 3 D - m CDlgf)]^ f—fffiL 
K7-Y/<lsJgSl 5U, 1 5 CDx-^»#ii^(75tt^ 

[oi 03] [^4tHiss(9j] ii 4 it, mmvy^^m 
m<otti<DimM&nk-r®i&mx°h?> 0 k 
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m k 7 4 /<i§ir 1 5 cos* Kv * /<mtk 1 5-1-15 

-ml /ciflfS 2 UltJgftlCffi 5f-?I K 7 4 '<|§JSg 1 
5' <nWM\?7 4 s<mi&l 5 A- 1 ~1 5 A-m, 15 
B- 1 ~ 1 5B-mt LTM^tjtl-5o 
[0 10 4] Ml AfrhWhfrteL *09fC&5S 
»S K^^^^Ktt, 4O0TFT4 1 -T FT 4 4*5± 

0i]Ttt, TFT4 1, 4 2?rNMOSt«L, TFT 
4 3, 4 4 5;l'MOST'MLTl^j))\ Cfti:t-0tjT 10 
fcoT, :i it i ' H <b ft M> CO X 1 1 ?£ I \. 
[0 10 5] TFT4 1lttf)V-x«J6^U ^<?> 
K >t>>7 — ?I13 f'fM£ $ HT V ^ 5„ T F T 4 1 
coy— b t yy > b*£ roWUCH:, C*s^$ 
ftTV^ 0 TFT4 1 <DV- hK.tt£t>iZ. y TFT4 2 
coy- b& itfT F T 4 4 (7) K W >^tl^n*fc£ 
ftTV>5 0 TFT4 1 £ T F T 4 2 t (iifiSc L "CKfR $ 
<x5iifet, y- His*aSN»**t5r tiaot* 
^> b 5 7-»«LTV^ c 

[0106] TFT4 2tny-X|ii»^ixTV^„ T 20 
FT 4 2<r>Vu4>, TFT 4 3 <D W4 V&cfclFT F 
T4 4 coy — X^*ii{djt^§ttTl>5. 0 TFT43I1 

liSR 1 co*$iA^$iJ^fS? w e A^x.f>4x5 0 

T F T 4 3 COY — b fg 2 W»#iA^lJWg-§- w e 

[0107] utjc, ±flBflu*o«« K9>r ^misroiaK 

[0 10 8] *««EK7'l'^|Hll&^ro»#ii*l$Jctt* 
1 <0*# iA^ffifflffi 5-w e A, 2 ©#*a*««S* 30 

1 6 mttxtf i w <nmmmc s &mm-tz> -kKX*), 

TFT42ICTFT43 £i§ Lift ii^ffiflE I wflS»E 
ft5o r <7) > * . T F T 4 2 <F>>f— b • KW^UT 
FT4 4tc£oTtt«Uft[C®i&£ftTI^5C0T* (3) it 
iJSfifcfcU T F T 4 2 tiflS^«-C|Hlf^-f S„ Lfc^o 
T, T F T 4 2 coy- b • y-^raiC«, ( 1 ) 5^4 

[0 10 9] 2kfC s «1, Sg2CO#§iA^#J$Hfr4§-we 40 
A. weBtlfflftRlttS. jfe-f, H2 

CO#$rxA^JWf ^-w e R £ K W /V £ LTTF T 4 4 
Cftlc J; ►) , T F T 4 2 coy- b 
• y — xWfc^CfcSBEVg s^-'r^->y 4 5tdJ;o 
Tt&ffSftS. 

[0 110] &V^T\ »t#i^iWSfweA^ 
I^tLTTFT4 3 i: -f 5 CI £ J; 

•j , K7-f '<mn t mmm est tmnm izmm 

£tlh<DX\ ZO&ttmMMC S fcioTgiJcoSjjic by 
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mm^rw e b mtmu t fc 5 wA^tt^ssre 

hZiK taym$lzm<r>%L (Wx.fl, fcvrfcmt Ky f k 

[01 1 1] TFT4 1 i T F T 4 2 t f±y- b 
fMS£ft<5 £T\ * w> b 5 9— lnlK4r^LTV>5 
fc ft , T F T 4 1 *tiSft1H«T»ff LTV vfttf , TFT 

4 1 &j5fcft5«$ctt (2) 5tT-§-;te>ft, rft^-f&ib 

[01 1 2] 11 4 (C^-f @Kf*> m4lC4~<-f 

mmtmmc mmm^rnx'^^ntitzn^T-^ s 

i n ^—BM&^^tk LX*^/<~>? 4 5 i"'*|; f L v 
.*i J A^^T^i 1 .ir-<r.-s->y 4 5 C .'^If ^iC « 

»tiA$nfc«»£{i:^itMi-5«^ilT-y-^« i 3 * 

»tt-f-5«<l*rWi-S. HcOiSWdfc^T, TFT4 1 
iTFT4 2 i:aSifigfflB|I**l5*if-e, iHbTFT 
cO^fibS ix ^L^V^fBV t h^*:*±^Lrtixtt\ ^tL 
f>cojteWftttt^Ht i"ftt>*>» Bi4comgg 

tt, TFTWttttffeotiafif, »ta*Hfc*«E 

4tijE*icJt«i-5iffiiMttTf7 f -^ll 1 3 ^mmrz r 
[0113] *«ttt b'7-r^^ins§^(7)»#iA^m* 1 w 

i y-^IS 1 3 cop.ida^ 1 d t coBi^fi. TFT4 1 
t T F T 4 2 coy -t ^/HBWJS JctFy^r ^^fi L 
tiot, Hv^x-tui* 7-EI8Sco $ 7— it 

(O^i-i: «t o TJ5r M£Ofi t r t -5„ 
[01 14] Will TFT4 1 >TFT42t fW/ 
L <Of[£-4f L < flvtf iA^«« I w t PI!)** I d 
fi^ L < ft5 L, T F T 4 2 OW/ L £ T F T 4 1 co^r 

tt j: 0 < i-fttf*$a^s« i vr\±mmmM i d ± 

[0 115] *«^by-f/<[Hl5ScO«^!j£[ll 6iC^ 
i-„ *^0iH^5«iifEK9-Y^|HllS«, TFT4 4C0 

TFT44I1 T FT 4 l or>f- b t T FT4 2 cn 

f— b i m \cmm § ft fc«»jc t^oti/^. @s&i>if£ 

i LTii, ID 1 4 w[il?Sco*^tlWl«(7)Ri^?«rtfeT?fc 

[01 16 ] ltd 5 tUS^M] II l 7 f±, K y 4 /<m 
K<o* bJctewiaKWSr^-r HJgggl-e&So 

flK«K9-Y/<[aist, s i *tn mi mm) \cmz> 
f-vm. k 7 4 '<w>m 1 5 <r>im, k y 1 5 - 1 
~ 1 5 -m* fcfi^ 2 ■mmrMim z 7— 9 m k 5 ^< 

IU8g 1 5 ' colSafc K y -i '<0ifS 1 5 A — 1 ~ 1 5 A - 
m, 1 5B-1-1 5B-mHtfflV^H5„ 

[0 117] *w^«5«itK9>r^iHiKtt, mi mm 

Mim%9Mb'7 4'<<iBm (04£#BH) >U4:h<i^M 
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n. &ft 5 besse^ Sr * <c> id * I- oi > xmm-t 

5. 11 7<K H4ilSI«EiB»KHtl51-W-§-Sr(* 

[0 1 1 8 ] ill 1 7 (r&l^T, TFT 4 lOKK^t 
3tO|l:TFT4 6 7l5ffA^tiTV^5„ d 
tOT FT 4 6ff>y- h • KU-f > JmHcHT F T 4 7 
* ft, * O y- M*tt^2(OS^ &&M*fll *?-w e B 
X. e>tl6 0 T F T 4 BW y — h M*7> K t *>]B]fc 

[0 119] KB«rt<»*«e K5-f /<@llro|lIB 

ttfftov^TRW*-*. fc*S, rcDtU^tt)^llll4cOlH] 

[0 1 2 0] 5fe-f v *«*K7>f'<BI&^0>»#&*i»$ 

(jgt-<;u) t-fSir, wi'>TFT4 2 

SfSLTTFT4 lfc'iOTFT46^ife r«t 20 
*, PiT F T 4 1 , TFT4 6A, h • V— XflB/JS 

ttiaTFT4 4*5.fcl*TFT4 7 L' ± o Tfiifc* ft 

[0 1 2 1] ^2 0*#ji^f!lWf*we B£# 

iltRttftSt-tS, nft(C ± >9 , TFT4 1 tSXUTFT 

4 6o#y- h • y—xm^ctzmmv g s 
yy 4 sasii***/*^ 4 8 tio-c-tix-eixfia** 

ft3 c &l£, |g 1 »##^*iJWl#w e A£#atK$ 

I d s = M Co xW/L/2 (Vg 

ft 5 m#5£t* $ ft , k u4 >- • y - x nuts vdsic 

<0#£\ H4fiO0ggT'H, S^ii^B#i»B#tT KV 
flfflE I wiOLEDlCjjfcftSIEfifcI d r virfj— ftU 

[oi 2 6] -fticftu 111 7 <nm&<nmff&%x. 

Z> 0 mi 7C0TFT4 6<ntoft\Z&.U-t 5 £ , ^OKb 40 

-f >nmtm% &*u# t ie»b$ t -e «tc ^ -eteft 

V\ fll^OTSll^W KM TF 

t 4 6 <7) k m >- ■ y-xfwmjEv d s <fc> A£ < ft ►> , 

rft£ (17) ^KSTttfefttf, »#iA^Bfi:lEfljP# 

- y-xiaifcfls i d s mmi^^mM-tz,. 
j&i-tfttf , mt^nm i w,t ^ole mzmtczm 

mi d r vat*t<5fco-CiSfl#tt— gcLftV\ 

[0 1 2 7] OLED^tftftSfijt I d r v 

I1TFT4 1 ^mix6C0X\ t»*^TFT4 1 t'Ot 50 
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[0122] f-^mmmMmm^d e 

TFT4 1 (Of-h • y-xW*)EVg s fi 
4 5 fcJ;oT{fcft£ftTV^C0T\ TFT 4 

1 fjmfimt&xmw-Lxi^tvff, tft4 i ^^-s* 

Stttt (5) wKHBfcU 

^i'3--^$i,5 1 3K&ft51!»!cI d£ft5 0 0419, m 
I w^x-^H 1 3<7>^!«i* I d £— a-f 

5. 

[0 12 3] TFT4 6»ttfflKoV*TKMt 

1 w, "f— ?B 1 3 cnfflMMffi, 1 d (i*{cT f t 4 
1 l:±oT«5»T, (5) ft, (6)iC±«JIw = 
I d r vtfcot 0 fcfc'L, ^tiCiTFT4 1 ^9fttL-5 
«i«E 1 d s IS|PfH*{ci3V^T KL-< > • y-^wt 
ffiV d s jcfiSn- L;'cv >i- Ltcm^Xhhr, 

[01243 ^h7>^^m y- 

h • y— xf«]^H-;v g s fffcott, km y • 

y-xR3HJEEV d sj)StlV^KM>- y-xffll d 
s /j\A£ < ft5*g-^fo-5„ rtbli, Kwy-y-x 
ramv d s /j5A# < &5 r i (c «k or K M yjft^co 

><Dm&^ ^ -v ^ /HHit ICR* Ir^itf^^ /KOW« 

*^^k-r5. i^^s^y^y- F'^j*ft t'cDfcfcx* 

[0125] - O*^, h7>^^ t'»fctLSS»l I d 
s-Vth) 2 

X (1 + lVds) (1 7) 

EE»Ti 5 *t < ft U , K M (TFT4 BO 

y— 4sj-.if.-r 5. :ogf, tf t 4 6 coy— 

h • y— xTO^JEVg sil/jN$<ft«9 > rtlttOLED 
lc«SJt5«^I d r vSr/hS<-fS*ia»l^ffl-f5o M 
*tLT, T F T 4 1 © F b-f Vffili^t < f it5 
ifc#T?£i\ TFT 4 lJCjiBi-ttfiv »§jA^-B#t 

t>Jbfti^ -fft^*., ##ii^*^t I wJ; 

19 O L E D IC^tL5«ffi Idrvi ^?^i^ft •? ^«J^ < - 

Sc-TSr <ttc:ft3 0 
[0 12 8] 1 Olff?: J f) R < -fT^-ti-o ,t ft icli. T 
FT4U T F T 4 6 JtJC K M > ■ V— X^ffiffV d 

s Kuy > • y-xf^m* I d s (0^#ttS-/h 

$ < -f 5 04s a v ><ot\ hi] i« y^y^y ffif ugug-ett 

f^S-fr5^tasa*LV\ »ta^Nf{d|iTFT4 l, 

4 « ii-i,' !- • vu-f ypuasffiiisntv^oi?, * 
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,kfU.f, T'—ZB 1 3K.j56*l5iBiE I dll. T FT»# 

[oi 2 9] [* 3 mmmmi m 1 8 « % **9]<?>£ 3 

[01 30] SI i K7 

(CD) 19-1-1 ftJF.»#& 

S&J ite-f-) 19-l~19-mlt frOi***^-* 
mi 3-1-18-mO* JBfcSN*i5*vCV^.5 0 

[0 13 1] [f,fi!n|M; Hi 9(1, x— K7Y 20 
^<HI?« 1 9 «r«l*-*-5«flE#*iA*a!lKi :; '7f'W5 
19-1-19 -m<7>ft^/,CliI?^!l^*-r[ilSS|ilT*$3 
5„ IBftt K^-f^EHSl 9-1—1 9-m»#** 

I d=(iCoxW/L/2 (Vw- 

rR 1 3 roiiifjl^ I d ZMffl-tZ Z t frX°% <5„ 
[0135] 118 I'/Tt7 9 7" 4 -7-? 9 XM** 

[0136] [« 7 loU&fl] H 2 1 fi, ttJ±##&^S 

m&fi K9-f/<iiFiirofli«)®ig«ife*i-@j8H-e#) 9 , ta 

5c *Wc:«5««KK7-r^|HlK-CH:, HI 1 9coH18g 

ic, f—?mmmmffl<s-% d e t-nfl^ns t f t 5 4 

triliJP Lfc*J* > ftoTV TFT54 12, *H 
1 3 >cOT F T 5 1 CO Vl^il/h <F>ffi\ZW$L&1tl, ^CD 

y— v\z.mBum^A e&5-?Lhtiz>o zom^mx- 40 

t>, TFT 5 1, 5 2, 5 45rNMOSTMLtl'5 
tf\ :Wi -MTfco-C, .Ltit-ifg^lio iyOrVlik 
v\ 

[0 13 7] I»J;9 fc, T'— 9 B 1 3 t cot FT 5 1 
cd coffin Hflj'rliiJWHB- d e-ea»$ti5T 

F T 5 4 %Wm L fc*J*«r« 5 CL £ J; 9 , SKIM K 
7 > '<0?$£fflv*-CE! l , HI 8, Hi l*>5VMiiai2 

M^-r t t oftTt^j -f~? by? xi^ti^Mt 
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[0132]|1 9KBbKfi3t, fcW^SS 
»K /<[«n&fi, 2o©TFT51, 5 2fciO ; lo 
f^+^y^ 5 3*»P>fl|jsS$tl,TI/^. TFT 5 Hi, 
X-^gSll 3 fc^^KfcOWKSaKSih/Cl^. TF 
T5 2I1, T F T 5 1 coy- h t ft -fAMS 1 6 t COfffl 
K^c^tl/TV^,, ^A'^5 3tl, TFT 5 1 «>V 

-bt b »<r>mr.m£*i\- r :i>z. rcoinjsg^jT 

tt s TFT5 1, 5 2 rNMO S T-ffifife I TV > o & . 1 

[0 1 3 3] I.S^kSc^lC^ 1-7 YAiHif^rU, JTOr 
s i n^ff-f-A^iHl 6 &i§ LXmffiW^-e«ffijg 
V S J:oT**fc;fr3j&as#«-C*>a. »gr-^ s 

( r - T-ii, m U"</U) > LTft -§-A^ 1 6 tdflff V 

w^rPpin-f sis tft5 2asw»R*-e*>5fcit>» T 

F T 5 1 coy- f. • y-x^iffV g s as##ii*WE 
[0 13 4] ^W##iA^«J±Vw(i, #?iA^f|IJWS 

# w e i:iotWt/<y^5 3!;±ot 

fiil#$*t5. TFT 5 1 //^fU®*-et)j#'LTV^tt\ 

tft 5 1 zmnzmm i dti, 

V t h ) 2 (18) 

«^f'tt, f'— ^*K9-<^iaB«S2 3PII (2 KM) ISg 
*if-?ll 13-1-13 -mOSlitiSr^S^ifT^-a: 
[0138] [^8 mKM] B 2 2 tt, «i::j vV^7,'K 

.7t». b'? j ;<m$<r>£ hicmem^i&TF'tmmmx'h 

TV>5 e *WKl«6«atK7-Y^igilTr±, H2 1C0(1J 
SSiC, T F T 5 1 CO^r- K V i ©FlCgi^h 
7i!Hr2/hTFT57>, TFT51 co^-*— htTFT 

5 2 co y — x £ co^l i-g^c ^ tire ^ ^^=¥ ^ c 
[0139] hX\ HI 2 1 W|H|!&^jT*f4, ft^x- 

#&m&.<omx'$-x.t>i%, ztifcz^m*^'^* s 

3(C^ft§tL, ■?•C)^*^t$^^7il;J±lcK<5^^TTFT 5 
fifeT'fi, TFT5 1»L#ma5(ft>o<i, (1) 5t 

[0140] : .n(.:*tl , *SlK«iwffi6ftS«#i&^ 
^«g!c K 7 ^FlKT-rt, !it-7MFT5 7|:ioT 

tft 51 coy- h • k y*mfe<r>wmm}KM 

%&£ltZ>mf %:ft^tz^ TFT 5 1 coy- f* tft-^-A 
.-'J*. 1 6 t ?t=r~9m^yhH*-\'^y$ 5 8 (C ioTff 
Sfg-fr 3li-3fl|j8«r«5 w t (C J; 9 , TFTSIOLS 
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[0 14l]5fc-f\ TFT5 4i!*>tlT'fe5i^, •fSTLT^t, ^CDfit^T F T 5 1 C0L# VMfiV t h t 

!) t y h t f t 5 7 oy- M:S i/^o y t y m f rmi^^ tfts 2<oy-h 

r s t t4x.5ltlC<toTS^iTFT5 1 ^JsrVftM JdiS l^-</KO#^iA^ftj!)pfg^w e #fflAn£;Fl<-5 ~ i 

ii"5„ "t-5t, T F T 5 1 <r>¥~- F • PW^IS T\ ff-^A*>i» 1 6 l±W3£<D«#: (*«THt, ?y>Y 

Wi\z.ffi$t£i\Z>1P, Z <D t # T F T 5 4 //'•A' > Vm V & U-<A-) (jy.T, r ol&f^Sr y "fe v FiW 

0 T, f-?I^tTFT5 4fcJ;OTFT5lHL t frf 5) . * l£, fS^A^a 1 B {Cffi t«J± V w 

t/7y Kicisi^o-cni^aiaxTv^sfcft. tft 5 ^Mi-rs, 

1 F • y — *|fl*ffif±, L # V thiO 10 [ 0 1 4 3 ] fit §AAi 1 6 t T F T 5 1 0>>f- F t 

10 14 2] TFT5 4 coy- F-fc X. *b ft SSB M^Tfttt^ JlTV^fcft, ^/^5 3, 5 8«| 

d e #ft l/^;H:/i 5 : J: t i o t T F T 5 4 If^rCo, Cdit5t« TFT5 1«y-hlt!i 

iry^miztihh^ TFT 5 l %miZ>1&m-Xs BfiExr) Mte 

AVg=VwXCd/ (Cd+Co) • (19) 

fc»t±#-T5o fff^-*JSVw(D^*nBU^[iV g = V t h X s Ht, 
T?*>ofc*»P>, T F T 5 1 roy- F • y-*|W«£V g & 

V g s = V t h + A V g 

= Vt h + VwXCd/ (Cd+Co) (20) 

bt£Z> (SIT. ZtoWift&ti&Z tft-tZ) . ★i^Ctt,toTSaTFT5 4S:f>-tiitWl 
[0 1 4 4] ff#«mVw©PUiP«ttTFT 5 2^t7 TFT5 1 K J: otr- ^*JC««*Sj&t5 e rot 

«iU TFT5 4 0?y- F(C»jfWffi^d eSr4* £. -tOltjtlt I d tt (1) 5*38 J; (2 0) St^ib 

I d = /z C o xW/L/2 { VwXC d/(C d +C o)} 2 (21) 

kttZ (H'F\ r<o»fp$rMWMefc«f*-5) . (2 fcS8R3ftfc*-f . Hfctf T F T 5 9 asfffcfc 

i) stfiLSvMKv t hiti^cii^^ rantttt #Aa $ )Mt&& x u^ft jfc-r 5!)t->h 

mi dl±TFT5 lOLf V^ffiV t hWtffeottcife T\ H24©lHlK«{Cfli5««(EK7>f^liaIieift*L-C 

[0 14 5] @2 4li, ^8tsIKWw?£^!j^*i-(ElS# [0 14 8] KFic. *'^«cf£5«M K^-f ^<£SJg& 

HT-fc*). Hf, H 2 2 t m^ftWiffl-n^-zn L 30 tf>»ffrc:o^T s a26«^^?y/f^-h*fflv^ 

5 3^7 — ^S#ii^^f-t^>^ 5 8 COttjyj Id, TFT 5 7 MiKu^/K^Dty Fff?r s 

1 if V > K t »Pfl &R * U > 5 ft 8 HttttC: n L 14- x.5rtiaoT^TFT5 7Sr^tStt 

T\ 7-^t#ii^t^>'^ 5 8 (OAASt K 5r.i-C\ T F T 5 1 <Df— F • K U-Y V^tt^J-ffi 

^WttW«jfcfcJ;tfftf£*-f S V^ft- KiWtT* [0149] T F T 5 4 CO^'- F Ic^x. tjftSIg 

£° Kft-f-d e^I^t/iotTFT 5 4 i5t7tit 

[0 14 6] 5 3Srr r —^## ftSir, III 2 4 OHUSW t T F T 5 1 ntf— F 

ii^-t^iy* 5 SOA^Jffii^vVF'tWRgicfi^L *J it/ Kl"f ^fi-^co V^iCV t h i^ofc^T'gr 

fcWfifcSrSS r t \Z. X *) , ft#ttffi V w $rRl*P LfrMco 40 fei- 6„ fife Lc©>#, T F T 5 2 60^- F h 

t f t 5 1 <nf- v ■ y-^mmmv g s mmv t h ns##ii^M#m-§-w e isft^/Kn* o . ^ 

+ Vwf4if>il^ ^8|U^J|C#5S^ *3tH=*ffcK:f»ttnSiXfcTFT5 9*sy-fcy.Kfff#r s 

[0 15 0] yir^y hff-^r s t flqg L~</U £ 

[0 1 4 7] HI2 5i±, ffS8®&M<n&b\Z.i&V>mMM t£ZZbX\ TFTS 9 I i + '7 ffi: ^ / £ >) , U*>5^{C 

Sr*i"EI8S0-C*) ►) , H«f, H2 4 t m*m&lzt±m— »*a*M»«*we*si«v«/i'i*5. m-^ATJ^l 

X-^»tiA^-^-t/->^ 5 8 Wftf-f-AAl* iA^=¥^^->^ 5 8§T7>LTft-§-SffiVw#;^KlF^> 
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mmzm 2 a <dwnm t mm^, ihvth+vwt/i 

[0151] :©j;3f, 125 <om&9i\£.&Z>*M K 

4:PI*tf*)5is, y </ Ktt, W^A^H 1 BOM 

IP /J5ffi $ 5 £ £ fc fc . * t ji ^3g)£ T^ig < 4 5 £ (c 

-T^t)^, [332 4(DHJK^J<75i 9 I', D-tr^Nfi) 
fWlC, m^-A^Hl 6ti±t>*TFT5 2^LT*f 

5 3 ^SIpffifiE ?7>K^H [C 

V-t y h-f-5*j**r«ofc»£tel±, m^-A^Hl 6 to io 

[0 15 2] dtlf-l^LT, 02 5ro|HB«-C«:, TF 
T5 9K iotdflc^ft^y'? 5 3 CO y -fe y h irff o 

4S*JSfcV\, Lfc^ot, ft^-A^Hl 6 afflfiltffjllL 

ftia*~»«#*ffiVw05##i&*fcTfitt:, -ff-f-A* 
IS 1 6 liffit^mte, W ii**^ ? 'KOfg 

jil^T^aC £ 20 

[0 15 3] [f4^ifl] 02 7(i, IB 4 

%ysMM^& ZTtT-j-f-? ^ D y xSft^«coff)5fe 

!± |3|— ^#*rf* t T L T t ^ D **«a^Slc« 57^ 
t^tI-P^ xa*jj*S»li, IB 3 HlMlc#57 

Y^-i'mlll 9' (DflMfcK&S,, 

[0 15 4] i3iffifli;i57^f^' 

a*13Rtt<0*ffi*Si£^*«K?«f'<l3K (CD) 1 30 
9-1-1 9 -mlC J: oT«$£;ft,TV ^3 CO i'^LX, 

f±, f-MK7^/«19' *S3^(75mjE##ji 
*ffl«aK9W>-<ia»l 9A-1~1 9A-m, 19B 
-l~19B-m, 1 9 C- 1 ~ 1 9 C-mlC ioT| 

[0155] ^LT, 3*«EW«fiE-aitra^!a«ittK9 
^^0Sl9A-l~19A-m, 19B-1-19B 
-m, 1 9 C- 1 ~ 1 9 C-mi LT, ft:tfi LfcfB 8 [U 

TFT51 ©y- N • >^p)T^CO^ffi«mWtCffi 
»&-frSftfESrfTofc^ TFT 5 1 CO^— h <k<fg#A 
*il 6 ^gt^^5l tT, TFT5 1©L§ 

[0156] m.L±m^^mm^ Ky-r ^eusstt*— * 

ft 8 K 7 -f" '<@Ktt, L7t «t 9 

K , y -fe y Mfcffs • «»* »*»f£ • IBSfrftflw 3 «H 
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r. -c, *mm&m\cm z r ? t a v y * * 

fc, 3J0 (3 3MI) fc37*~*«aHtt0B© 9 *>1 ?!];!>* 

[oi5 7] iroi^i^ y-ty mme 
ig<o«ffis:*fc-ritjEEs §■ &^?am»s k 7 ^nMffc-r 

^ /K-*oi >r i ^«eco K5 4 'mm* v ± y vmw 

•5 l K7-f /<@B3iSKiWKitf frfr ') <t 5 1- Lfc 
d k x\ £*<r>«\mz l fe&M<D® $ Wx.mm ( i h) 

[0158] [« 5 im^tt] H 2 9 ft. *&9i CM 5 

m^-^-fn y yMX'h N Hep. 0 1 il^gfi^SCtt 
PJ—flF^SrW-LT^LTl^. *Hit^ tc^ ^5 T ^ x 
-f 7V h y -y xSS^gfill, $ i »I(^57^ 
-r 7'-e h 0 ^ xSiR^^g > £*«^«fi)c^^ < |n t 
T-,f> 15 , r_tU-'Jil7.-C, \%%X1M 1 6i^7> K > co 
PbI^, MitfNMO Sf7 >yx^^t,ft7j y - 7 4i "f 
(LK) 5 5Sr»RLfcA*:W«fcLTV^ B 
[0 15 9] «T(C S y-^^5 5©f^fflfcoV^T« 

atr y— ^ ri»#a*«at^-i? d <Dm&im%-r 
5. rcoi#. ittHircos#ji^-y--Y^/Kc4o^-c^f^-A 
»i6ic raj w-<7P. W^J*ttft*# 
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